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Mycoplasma gallisepticum Formulation 



Background of the Invention 
(W Field of the Invention 

The present invention relates generally to poultry protection, in particular to a 

5 Mycoplasma gallisepticum (MG) protective foraiulation. 
(2^ Description of the Prior Art 

Mycoplasma gallisepticum, a pathogen of the avian respiratory tract, belongs to the 
class MoUicutes, order Mycoplasmatales, and family Mycoplasmataceae. Under certain 
circumstances, MG may be associated with acute respiratory disease in chickens and 

10 turkeys, especially in young birds, with the turkey being more susceptible. It can also cause 
upper respiratory disease in game birds. Edematous changes early in infection indicate an 
immunopathological response may be responsible for some of the pathology observed. 
More recently it has been recognized as a cause of conjunctivitis in house finches in North 
America. The severity of the disease is greatly affected by the degree of secondary 

15 infection with viruses such as Newcastle disease and infectious bronchitis, and/or bacteria 
such as Escherichia coli. A more chronic form of the disease may occur and can cause 
reduced egg production in breeders and layers. The infection is spread vertically through 
infected eggs and horizontally by close contact. Other methods of spread are less well 
documented. MG can be detected in two ways. The presence of MG can be confirmed by 

20 isolating the organism in a cell-free medium or by detecting its DNA directly in infected 
tissues or swab samples. When results are equivocal, chicken embryos or chickens may be 
inoculated with suspect material. Infection is diagnosed by demonstration of the organism 
or its DNA or by the detection of specific humoral antibodies. 

Samples for isolation consist of swabs of organs or tissues, exudates or diluted 

25 tissue homogenates. Culture may also be attempted firom aspirates from the infraorbital 
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sinuses or joint cavities and from yolk or embryos. The sample selected will be influenced 
by the clinical signs and by any lesions present. Broth and agar are used for isolation, but it 
is normally necessary to obtain mycoplasma colonies on agar before attempting 
identification. If there is difficulty, an initial passage of the material through mycoplasma- 
5 free chicken embryos or mycoplasma-free chickens may be helpfiil. 

Although some basic biochemical tests can be helpfiil in preliminary classification 
of mycoplasma isolates, fmal identification must be by serological or DNA tests. The most 
satisfactory of these are PCR, the fluorescent antibody test, and the immunoperoxidase test. 

DNA detection methods, mainly based on the polymerase chain reaction, have come 
10 into use in specialized laboratories. A commercial kit has been marketed in several 

countries and can be used to detect field strains and to distinguish them from the vaccine F 
strain. 

Several serological tests have been used to detect MG antibodies, but specificity and 
sensitivity have been lacking to some degree in all of them. They are more satisfactory for 

15 flock screening than for testing individual birds. The most commonly used are the rapid 
serum agglutination (RS A) test, the enzyme-linked immimosorbent assay (ELISA) and the 
hemagglutmation inhibition (HI) test In the RSA test, sera from individual birds are tested 
for agglutination using commercially produced stained MG antigen. Chicken or turkey sera 
that yield agglutination reactions with the antigen within 2 minutes should be heated at 

20 56°C for 30 minutes and retested. Sera that still react, especially when diluted, are 
considered to be positive. These may then be confirmed by an ELISA or a HI test. 

Mycoplasm.a gallisepticum (MG) can cause significant economic loss in chickens 
and turkeys due to chronic respiratory disease, downgrading of carcasses in meat-type birds 
and loss of production in layers. Sporadic outbreaks, having important economic 
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consequences, occur in turkeys and broiler chickens, and remain a costly enzootic infection 
in commercial egg layers. 

Although the preferred method of MG control is maintenance of MG-free flocks, 
both live and inactivated vaccines have been used. 

5 Vaccines can, in principle, be divided into two groups, i.e. live (attenuated) vaccines 

and inactivated vaccines. The advantages of live vaccines include the presentation of all 
the relevant immunogenic determinants of an infectious agent in its natural form to the 
host's immune system, and the necessity of a relatively small amount of the immunizing 
agent, because of its inherent property to multiply in the vaccinated host. A major 

10 disadvantage of a live vaccine is a concern with its safety: a live vaccine may induce 

disease (in immuno-compromised) animals, or the live microorganism may even revert to 
vimlence, as a result of which animals experience a virulent infection. 

The disadvantage concerning the safety aspect is not displayed by inactivated 
vaccines and, hence, constitutes the major advantage over live vaccines. However, a major 

1 5 disadvantage of inactivated vaccines is represented by their intrinsically low 

immimogenicity, i.e. inactivated immunogens as such have a limited ability to trigger the 
hosf s inunune system. Therefore, appropriate means are necessary to augment the 
immunogenicity of these inactivated immunogens. This type of vaccine normally requires 
adjuvants with significant immunostimulatory capabilities to reach a minimimi potential in 

20 preventing disease. Thus, the desirabihty of additional inomunostimulators for use in 
combination with inactivated inununogens in order to augment their inherently low 
immunogenicity is evident, in particular immunostimulators which are applicable to more 
than one inmiunogen. 

MG vaccines represent an unusual situation in that they are not recognized for 

25 general widespread use in poultry. They are generally used in birds of multiple-aged egg- 
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layer sites to prevent egg production losses caused by wild-type strains. This is important 
because once the MG infection is present in a flock it remains permanently. Currently 2/3 
of commercial layers are vaccinated in the United States. Internationally, there is high 
demand for live vaccines. In countries such as Australia the entire broiler breeder 

5 replacement stock is vaccinated using live vaccines. 

In current practice, prophylactic immunization of fowl against MG related disease 
involves either controlled exposure to attenuated vaccine strains, or the use of inactivated, 
whole cell oil emulsion vaccines. Each of these approaches has certain disadvantages. For 
example, live vaccines can produce disease or impair reproductive function. Inactivated 

10 vaccines, while generally effective in preventing disease in immunized birds, do not 

reliably prevent infection, and may allow spread of infection and disease to unvaccinated 
birds. 

In the US, vaccination is generally used only on multi-age sites where it is 
inevitable that flocks will become infected. The usual purpose of vaccination is to prevent 

15 egg production losses in commercial layers, although vaccines may also be used to reduce 
the level of egg transmission in breeding stock or as a tool for MG eradication on multi-age 
production sites. It is important for either live or killed vaccine to be administered before 
the flock is exposed to field infection with MG. 

Available live vaccines are generally produced from the F strain of MG, and, more 

20 recently, strains ts-1 1 and 6/85, which are nonpathogenic strains with improved safety 
characteristics. Administration of the F strain by the intranasal or eyedrop route is 
preferred, but aerosol or drinking water administration may be used. The eyedrop method 
is recommended for ts-1 1, while a fine spray is recommended for 6/85. Pullets are 
generally vaccinated between 12 and 16 weeks of age. A single dose is sufficient and 

25 vaccinated birds remain permanent carriers. Long-term use of the F strain on a multi-age 
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site results in displacement of the field strain with the vaccine strain. F strain displaces 
virulent wild-type MG strains more efficiently than 6/85 or ts-1 1, but ts-1 1 has been 
successfully used to eradicate F strain MG in multi-age commercial layers. Multi-age 
production sites are also known to test serologically negative for MG after long-term use of 

5 6/85. The F strain is fully virulent for turkeys. 

U.S. Patent No. 5,064,647 issued on November 12, 1991, to Paul K. Storm is 
directed to a Mycoplasma vaccine based on the 6/85 strain. The 6/85 strain is attenuated by 
serial passage in media. For chickens it is extremely attenuated. While 6/85 may be used 
effectively in chickens it does not retain its attenuated state in turkeys. 

10 Ts-1 1, on the other hand, is a temperature-sensitive mutant that has been chemically 

mutagenized. It is used universally in Australia, Latin America and Asia. It is also used in 
2/3 of the United States market. Like 6/85, ts-1 1 is useful for vaccination of chickens 
against MG but not useful for vaccinating turkeys. 

Current live MG vaccines are thus problematic. F-strain is virulent in turkeys. And 

15 attenuation of both 6/85 and ts-1 1 is unstable because the vaccine strains have unstable 
genomes that revert to vimlent disease-causmg wild-type. But, over time the turkeys 
outgrow the vaccines and the vimlent field MG infection takes over. As such current live 
MG vaccines are not permitted in states such as North Carolina and Minnesota with large 
turkey populations. The country of Israel, as well, disallows the use of live MG vaccines. 

20 Also, the 6/85 and ts-1 1 strains do not persist in chickens. In fact, prior art teaches 

away firom persistence as a protective mechanism. US Patent 5,064,647 issued to Paul K 
Stonn on November 12, 1991 teaches that a benefit of strain 685 is that the strain is no 
longer detectable in chickens 4 weeks after inoculation. Eventually the wild-type strain 
returns causing disease and loss of production. On the other hand, less attenuated live 
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vaccine strains do not adequately prevent the disease. Thus there appears to he an inverse 
relationship between persistence of the vaccination and mildness of the disease. 

An alternative to vaccination with live organisms for preventing MG is the use of 
bacterins. Bacterins consist of a concentrated suspension of MG organisms in an oil 
5 emulsion. These are ordinarily adnunistered to growing pullets at 12-16 weeks of age. 
They are administered parenterally, usually subcutaneously in the neck. Although two 
doses are desirable, a single dose is usually given because of cost and labor considerations. 
Bacterins are effective in preventing egg-production losses and respiratory disease, but they 
do not prevent infection with wild-type MG. 
10 Thus, there remains a need for a safe and efficacious formulation to protect birds 

susceptible to MG. Optimally the formulation should include a live strain that persists yet 
causes minimal pathology in both chickens and turkeys. The protective formulation should 
also be stable and non- virulent in turkeys. The present invention solves this longstanding 
need. 

15 Summary of the Invention 

The present invention is directed to a vaccine having an MG protective formulation 
formed from the MG strain K5054 deposited at the American Type Culture Collection 
(ATCC) 10801 University Blvd., Manassas, Va. 20110-2209 USA, Patent Deposit 
Designation PTA-4507, for application to birds of the Galliformes order. In the preferred 

20 embodiment, a protective amount is administered to a bird. Thus one aspect of the present 
invention is to provide a protective formulation for birds of the order Galliformes 
comprising a protective amount of a Mycoplasma gallisepticum bacterial strain having a 
RAPD pattern substantially corresponding to at least one of the band patterns of K5054, as 
deposited at the ATCC, Patent Deposit Designation PTA-4507, as shown in Figures 1, 2, 

25 and 3, wherein the band pattern of K5054 in Figure 1 is generated using as a primer SEQU. 
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ID NO: 4, wherein the band pattern of K5054 is generated using as primers SEQ. ID NO. 5, 
SEQ. ID NO: 6, and SEQ. ID NO. 7, wherein the band pattern of K5054 is generated using 
as a primer SEQ, ED NO: 8, and a pharmaceutically acceptable carrier. 

Another aspect of the present invention is to provide a vaccine for birds of the order 
5 Galliformes comprising a protective amount of a Mycoplasma gallisepticum bacterial strain 
having a RAPD pattern substantially corresponding to at least one of the band patterns of 
K5054, as deposited at the ATCC, Patent Deposit Designation PTA-4507, as shown in 
Figures 1,2, and 3, 

wherein the band pattem of K5054 in Figure 1 is generated using as a primer SEQ. ID NO: 
10 4, wherein the band pattem of K5054 is generated using as primers SEQ. ED NO. 5, SEQ. 

ID NO: 6, and SEQ. ID NO. 7, wherein the band pattem of K5054 is generated using as a 

primer SEQ. ID NO: 8, and a pharmaceutically acceptable carrier. 

Still another aspect of the present invention is a method for protecting a bird of the 

order Galliformes against Mycoplasma gallisepticum, including administering a non- 
1 5 immunopathogenic Mycoplasma gallisepticum strain to a bird after the bird hatches, such 

that the strain persists in the respiratory epitheUimi of the bird and excludes other 

Mycoplasma gallisepticum strains from the respiratory epithelium. 

Yet another aspect of the present invention is a method of administering the vaccine 

to a bird. Preferably, the vaccine is administered to a bird's respiratory mucosa. More 
20 preferably, the protective formulation is administered to chickens. Additionally it may be 

administered to turkeys. 

These and other aspects of the present invention will become apparent to those 

skilled in the art after a reading of the following description of the preferred embodiments. 

Brief Description of the Drawings/Figures 
25 Figure 1 is a RAPD gel using Charlton's primer. 



wo 2004/006851 PCT/US2003/022011 

Figure 2 is a RAPD gel using three Fan's primers: M16SPCR5', M13F, S10UG03'. 

Figure 3 is a RAPD gel using Geary's 1254 primer. 

Figure 4 is a table showing experimental results. 

Figure 5 is a table showing experimental results. 
S Figure 6 is a table showing experimental results. 

Figure 7 is a table showing experimental results. 

Figure 8 is a table showing experimental results. 

Figure 9 is a table showing experimental results. 

Figure 10 is a table showing experimental results. 
1 0 Figure 1 1 is Table 4. 1 . Backpassage. 

Figure 12 is Table 4.2. Backpassage. 

Figure 13 is Table 5.1. Persistence and Duration of Lnmunity. 

Figure 14 is Table 5.2. Persistence and Duration of Immunity. 

Figure 15 is Table 6.1. Transmissibility. 
15 Detailed Description of the Preferred Embodiments 

The present invention provides MG bacteria and derivatives therefrom. The MG 

bacteria and derivates thereform according to the invention originate from a passerine strain 

of MG originating from the house finch Carpodacus mexicanus. The strain, now 

designated K5054, was discovered during an atypical MG outbreak at a commercial turkey 
20 operation. Unlike normal MG outbreaks in turkeys, in this particular outbreak few signs of 

disease appeared. This included sinusitis in breeders as well as serological evidence of 

infection using ELISA. 

In the early stages of this infection, serum plate agglutination (SPA) and 

hemagglutination inhibition (HI) failed to detect Mycoplasma gallisepticum. Tracheal 
25 swab cultures and PGR also gave equivocal results and failed to confirm the infection. To 
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enhance the likelihood of obtaining an isolate and to observe die effects of infection, a 
bioassay was conducted. Susceptible turkeys were inoculated with sinus fluids and 
monitored for disease and serology. All birds seroconverted, but no clinical signs of 
disease were observed. However, a single bird exhibited a slightly inflamed sinus. Sinus 

S exudate fix)m this turkey was collected and then inoculated into growth media. Strain 
KS0S4 was thus isolated in this fashion. 

DNA fingerprinting by the Random AmpUfied Polymorphic DNA (RAPD) 
technique and sequencing indicated the strain to be similar to MG strains in house finches 
but dissimilar to prior art vaccine strains. RAPD pattems of strain K5054, house finch MG, 

10 and the vaccine strains (TS-1 1, 6/85), and field strains (F), and virulent MG strain (R), are 
shown in Figures 1, 2 and 3. S6 is an MG strain used as antigen in the plate agglutination 
test. A5969 is an MG strain used as antigen in the hemagglutination inhibition test. For the 
RAPD technique, three different sets of primers were used. The SEQUENCE LISTING is 
hereby incorporated by reference. In RAPD #1 as seen in Figure 1 the primer used was 

15 SEQ. ID NO: 4. In RAPD #2 as seen in Figure 2 the primers used were SEQ ID NO: 5, 
SEQ ID NO, 6, and SEQ. ID NO. 7. In RAPD #3 as seen in Figure 3 the primer used was 
SEQ ID NO. 8. 

In Figure 1, the band pattern between House Finch strain (Lane 2) and K5054 (Lane 
3) are similar, except that the most predominant PGR product in K5054 is slightly smaller 

20 than the corresponding House Finch PGR product. This same product is of an even smaller 
molecular weight in the vaccine strains. In Figure 2, the band pattems between House 
Finch strain (Lane 1) and K5054 (Lane 2) are similar, although K5054 is missing 2 major 
bands, at approximately 700 kb and 2000 kb, present in the House Finch strain. The other 
band pattems representing other field or vaccine strains differ more from the House Finch 

25 pattern than K5054. In Figure 3, the RAPD pattem of the House Finch strain (Lane 2) and 
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K5054 (Lane 3) are similar, but differ from the other MG strains. These results identify 
K5054 as a strain probably derived from House Finch MG. The results also show that the 
strain differs from other MG strains such as the vaccine strains ts-1 1, and 6/85, the field 
strain (F), the virulent MG strain (R), and the antigen strains S6 and A5969. 
5 Partial DNA sequencing of three key genes demonstrated homology between the 

K5054 strain and the current vaccines strains. The three genes are the PvpA surface 
cytadhesin, the surface lipoprotein gene, and the mgcl/GapA cytadhesin gene, respectively 
Sequence ID NO: 1, Sequence ID NO: 2, and Sequence ID NO: 3. The GapA gene 
sequence in K5054 demonstrated 100% homology with that of 6/85. The PvpA surface 

10 cytadhesin gene sequence showed 97.3% homology with that of 6/85, 92.6% homology 
with that of tsl 1, 95.2% homology with the F strain, and 98.2% homology with the HF51 
strain. The surface lipoprotein gene sequence showed 97.3% homology with that of 6/85, 
97.9% with that of ts-1 1, 97.0% with that of the F strain, and 100% with the HF51 stram. 
The MG protective formulation of the present invention is intended for use in birds 

15 of the Galliformes order. These include but are not limited chickens and turkeys. Chickens 
include broilers, reproduction stock and laying stock. Turkeys include reproduction stock 
and birds for consumption. The protective formulation protects birds by both acting as a 
vaccine to stimulate protective immunity and by persisting in the respiratory mucosa, 
especially in the upper respiratory tract of the vaccinated birds and thus excluding virulent 

20 field strains from colonizing this area imtil the birds immune and innate resistances are 

adequate to exclude these strains firom the respiratory mucosa by themselves 

A preferred embodiment of the invention is an MG protective formulation formed 

from strain K5054 deposited with the ATCC, Patent Deposit Designation PTA-4507, on 

June 27, 2002 for birds of the Galliformes order. In a preferred embodiment, the protective 

25 fomiulation is used in chickens. In another preferred embodiment, the protective 

10 
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formulation is used in turkeys. Strains with characteristic serological properties as the said 
K5054 strain also belong to the invention. This includes passerine infectious strains 
isolated from house finches. More particularly, strains that are derived from the K5054 
strain and retain its particularly favorable protective properties belong to the invention. 
5 Preferably the organisms used in the formulation are live. 

In one preferred embodiment a protective amount is that amoimt of MG strain 
required to colonize the upper respiratory tract of a bird for a sufficient period to provide 
protection against invasion by virulent wild-type strains. In general, the MG strain 
according to the present invention needs to colonize the bird's respiratory tract. Optimally, 

10 the MG strain should persist in the bird's respiratory tract for at least one year. However, 
short colonization periods are still useful. For example, colonization of the bird's 
respiratory tract for even 8 weeks provides protection. In another preferred embodiment, 
such protective amount is about 1 drop per eye per bird, 1 drop being approximately 0.05 
ml, at a concentration of between about 1 x 10^ and about 1 x 10^ color-changing units/ml 

15 (ccu/ml). This is equivalent to about 50 to about 50,000 ccu^ird. In an even more 

preferred embodiment, such protective amount is about 1 drop of a 1 x 10^ cci|/ml solution, 
corresponding to about 5,000 ecu/bird. 

The present invention further includes a method for protecting a bird by 
administering the MG protective formulation described herein to birds after hatching. 

20 Preferably, the formulation is administered during the about first 18 weeks after hatching. 
More preferably the formulation is administered about at least two weeks after hatching. 

The formulation according to the present invention is in a form suitable for 
administration to the respiratory mucosa. Respiratory mucosal administration means that 
the formulation is administered such that it is inunediately or eventually brought into 
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contact with the bird's respiratoiy mucosal membranes. Therefore, the formulation can be 
applied intranasally, orally, and/or intraocularly. 

In a preferred embodiment of the invention, the fomiulation for intranasal or oral 
administration is in a form suitable for administration by spray, including aerosol, or 

5 drinking water, respectively. With these delivery systems, which are less efficient than 
eyedrop delivery, the actual quantity deUvered to each bird is less than via eyedrop 
delivery. Although administration on an individual bird basis is possible according to the 
present invention, the formulation is preferably administered by an inexpensive mass 
application route commonly used for protecting birds from MG, which provides a 

10 commercially efficient means for administration. 

The spray or aerosol method according to the present invention involves the 
administration of the MG formulation according to the present invention incorporated in 
small liquid particles. In the former method, particles usually have an initial droplet size 
ranging from between about 10 to about 100 microns and in the later method from between 

15 about <1 to about 50 microns. For the generation of the small particles, conventional spray- 
apparatus and aerosol generators can be used, such as the commercially available spray 
generators for knapsack spray, hatchery spray and atomist spray. Also administration of the 
formulation through drinking water can be carried out using conventional apparatus. 

The formulation according to the present invention containing the MG bacteria can 

20 be prepared and marketed in the form of a suspension or in a lyophilized form and 

additionally can contain a pharmaceutically acceptable carrier or diluent customarily used 
for such compositions. Carriers include stabilizers, preservatives and buffers commonly 
known in the art. The formulation is frozen for storage, preferably at -70 C° for optimal 
storage. Glycerol may be added to the culture media to enhance stability when frozen. 

12 
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In a preferred embodiment, between about 50 and about 50,000 ecu of the vaccine 
according to the present invention are administered to a bird. More preferably, about 5,000 
ecu of the formulation are administered to a bird. In another embodiment, at least one 
booster vaccine is administered to the bird at a later time, e.g. between about 12 weeks and 
5 about 20 weeks after the initial vaccine administration, if necessary. 

Using the live K5054 MG strain deposited with the ATCC, Patent Deposit 
Designation PTA-4507, and derivatives thereof advantageously provides a hve vaccine that 
persists as a competitive exclusion agent protecting the birds from invasion by wild-type 
strains. Experimental results in chickens and turkeys show the K5054 strain persists, is 

10 non-immunopathogenic and causes minimal disease, and is safe and efficacious, thereby 
effectively providing a competitive exclusion agent effect. Strains that have similar 
identifying and functional characteristics to strain K5054 are included in the scope of the 
present invention. Such strains include derivatives of K5054 and field isolates that have 
mutated naturally or artificially due to serial passage. These derivatives do not depart from 

15 the nature of the invention and are contemplated herein. 
Protocol for growing Mg strain 

MG according to the present invention can be grown in culture according to the following 
protocol: 

Mediimi: Prey's mediiun for the isolation of avian mycoplasmas. 
20 Mycoplasma broth base 22.5 g 
Dextrose 3 g 
Swine serum 120 ml 
Yeast Extract 35 ml 
Phenol red (1%) 2.5 ml 
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Thallium acetate (10%)^ 6 ml 
Ampicillin 1 g/Uter"^ 

Combine reagents and q.s. to 1000 ml with distilled water A - Thallium acetate and 
ampicillin can be omitted when working with pure MG cultures, such as in commercial 
5 vaccine production. 

Adjust pH to 7.8 with 20% NaOH and filter sterilize. Other growth factors and 
preservatives can be used instead of the ones listed above without departing from the scope 
of the invention. 

For agar medium use 1% of a purified agar such as ion agar #2, Noble agar, or 
10 Difco purified agar. All components except serum and ampicillin are sterilized by 

autoclaving at 121 C for 15 min. Cool to 50 degrees Centigrade and aseptically add serum 
and ampicillin, which have been pre-sterilized by filtration and wamied to 50 C. Mix and 
pour plates to a depth of approximately 5 mm. 

The following Examples are illustrative of the present invention but are not intended 
15 to limit the invention thereto. 
Example I; Turkey Bioassav 

Susceptible turkeys were inoculated with sinus exudate Scorn four different affected 
commercial turkey flocks. An MG isolation was made from one of the exudates used to 
challenge the turkeys, it was designated K5054. 
20 Turkeys challenged with sinus exudate from one of the farms (K5054) had very 

mild clinical signs (one of eight turkeys developed a unilateral sinusitis 42 days post- 
inoculation) and mild lesions; they seroconverted and developed inununity to subsequent 
challenge with a vimlent MG strain. 
Example II 
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TRIALA 

Four groups of 8 turkeys were challenged with sinus exudate collected from affected 
commercial turkeys on 4 different farms, one farm having K5054 exudate. A fifth group 
served as negative controls. The turkeys were observed for clinical signs, bled for serology, 

5 and tracheal swabs were obtained for mycoplasma culture. The results of this experiment 
are shown in Figure 4. 

At 49 days post-challenge, the K5054 sinus exudate inoculated birds (8 principals) 
were co-mmgled with susceptible turkeys (8 contacts). They were observed for clinical 
signs, bled for serology, and tracheal swabs were obtained for mycoplasma culture after co- 

10 mingling. Two of the contact turkeys were necropsied 56 days post-challenge. 

The group inoculated with K5054 sinus exudate was the only group that 
seroconverted. They were positive at 21 days post inoculation and remained positive until 
the end of the study. One of eight turkeys inoculated with K5054 sinus exudates exhibited 
a unilateral sinusitis at 49 days post inoculation. K5054 was re-isolated from the sinus 

15 exudate of that turkey. This was the only re-isolation of K5054 during the study. The 
results show persistence of and mild disease symptoms caused by the K5054 strain in 
turkeys. 
TRIALS 

The remaining turkeys, 8 principals and 6 contacts, from Trial A were used in Trial 

20 B. Eighty-eight days after the K5054 sinus exudate inoculation, 7 of the turkeys (4 

principals and 3 contacts) were challenged with R strain of MG by aerosol. The 7 

remaining turkeys (4 principals and 3 contacts) were used as controls. All of the turkeys 

were necropsied 10 days after the R strain challenge. They were bled for serology, and 

tracheal and air sac swabs were obtained for culture. Tracheal sections were fixed in 

25 formalin for tracheal mucosa thickness measurements. 

15 
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The results of Trial B are summarized in Figure 5. The turkeys that were previously 
inoculated with K5054 had no air sac lesions following challenge with R strain. The mean 
tracheal mucosa thickness for these turkeys was also significantly less than the challenge 
controls and not significantly different from the unchallenged turkeys. R strain was not re- 
5 isolated from these turkeys after challenge. The results show that K5054 protects turkeys 
against MG infection. 
Example III 

Inoculation with K5054 sinus exudate resulted very Uttle clinical reaction in the 

turkeys in the bioassay. To fiirther explore the safety of the K5054 strain preliminary 
10 investigations were conducted in chickens and turkeys. The birds were challenged by 

coarse spray with K5054 propagated in Frey*s mediimi. 

K5054 challenge in chickens and turkeys resulted in seroconversion with few 

indications of disease. 

Trial 1: Safety in chickens 
1 5 Commercial layer-type chickens were challenged with K5054 by coarse spray, ts- 

1 land R strain. They were evaluated by serology, gross evaluation of air sac lesions and 

measurement of the thickness of ttie tracheal mucosa 10 days post challenge. The results of 

this experiment are depicted in Figure 6, and Figure 7. 



Experimental Design 



Group 


Number of 
Birds 


Challenge Method 


Titer (ecu/ml) 


Ts-U 


16 


Eyedrop 


1.11 X 10* 


K5054 


16 


Coarse spray 


1.59x10" 


R 


16 


Coarse spray 


1,91 X lO** 


Negative Controls 


16 


NA 


NA 



16 



wo 2004/006851 



PCT/US2003/022011 



The Ts-1 1 and K5054 groups both resulted in no gross air sac lesions. The mean 
tracheal mucosa thicknesses for these groups were not significantly different from the 
negative controls but significantly less than the challenge controls. 
5 Trial 2: Safety in turkeys 

Turkeys acquired from a conmiercial source were inoculated with K5054 and R 
strain by coarse spray at 4 weeks of age. They were necropsied 10 days later along with a 
negative control group. The results are depicted in Figure 8. 



Experimental Design 



Group 


Number of 
Birds 


Challenge Method 


Titer (ecu/ml) 


K5054 


15 


Coarse spray 


7.74 X 10" 


R 


15 


Coarse spray 


8.42 X 10** 


Negative Controls 


15 


NA 


NA 



The mean air sac lesion score and mean tracheal mucosa thickness for the KS054 
group were significantly less than ttie challenge controls and not significantly different from 
the negative controls. 
Example IV: Efficacy 

Turkeys in the bioassay that were inoculated with K5054 sinus exudates and later 
challenged with R strain showed excellent protection against disease. The efficacy of 
K5054 as a live vaccine for MG was evaluated by challenging chickens and turkeys that 
had been previously inoculated with K5054 with a viralent MG strain (R), 

Vaccination with K5054 resulted in a significant reduction in MG lesions associated 

with disease following challenge with R strain. 

17 
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Trial 1: Efficacy in Chickens 

Commercial layer-type chickens were inoculated with K5054 or ts-1 1 . They were 
challenged 5 weeks later with R strain (coarse spray). 10 days post challenge they were 
evaluated by serology, gross evaluation of air sac lesions and measurement of the thickness 
5 of the tracheal mucosa. The experimental design is depicted below. The results of this trial 
are depicted in Figure 9. 



Experimental Design: 
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Ts-11 Challenged 


40 


No Challenge 
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10 
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K50S4 Challenged 


40 
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10 


No vaccine 
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Challenge Controls 


40 
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Negative Controls 


32 



The Ts-1 1 and K5054 groups resulted in mean air sac lesion scores that were 
10 significantly different from the challenged controls. The mean tracheal mucosa 

measurements for the vaccinated groups were also significantly different from that of the 
challenge controls but not significantly different from the negative control group. 
Trial 2: Efficacy in turkeys 

18 turkeys previously vaccinated with K5054 were challenged with R strain (1.38 x 
15 10^ ccu/ml) by coarse spray 6 weeks post vaccination. They were necropsied 10 days later 
along with a negative control group. The turkeys were evaluated by serology, air sac lesions 
and tracheal mucosa thickness. The results of this trial are depicted in Figure 10. 

The mean air sac lesion score and mean tracheal mucosa thickness for the group 
inoculated with K5054 were significantly different from the challenged controls but not 
20 from the negative controls. 
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The following Examples are further illustrative of the present invention but are not 
intended to limit the invention thereto. 

Previous studies with the Mycoplasma gallisepticum (MG) house finch-like isolate 
from an atypical outbreak in conmiercial turkeys gave encouraging results for the use of 
5 this strain (K50S4) as a live vaccine in conmiercial poultry. 
Example V. Safety and Stabilitv in Chickens 

Further studies were performed to demonstrated the safety and stabiUty of the 
isolate in chickens. 

Trial 1: To further evaluate the safety and stability of K5054, the isolate was 
10 passaged 10 times in chickens. 

The chicken-passaged isolate of K5054 was not significantly in increased vimlence 
as compared to KS0S4 and the vimlent R strain. 
Experimental design: 

Commercial layer type chickens were challenged with K5054 via eye drop at three 
15 weeks of age. One week later tracheal swabs from these chickens will were used to 

inoculate 15 more chickens (3 weeks of age). This process was repeated until the isolate 
was passaged 10 times. An isolate from the 10^ passage was used in a challenge trial. 
Groups of 30 chickens were challenged via aerosol with K5054, K5054+10 or R strain. The 
response to challenge was compared to negative controls and evaluated 10 days post 
20 challenge by gross and histopathological lesions, as well as serological reactions. 
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Results. The results of this challenge study are summarized in Figure 1 1 and 12. 
The air sac lesion scores of the K5054+10 group were not significantly different from the 
K5054 or negative control groups. 
5 Example VI. Persistence and duration of immunity 

The persistence of K5054 in the respiratory tract of chickens and the length of 
immunity elicited by a single K5054 vaccination were evaluated over a seven-month 
period. 

The results have so far indicated that up to 16 weeks post vaccination K5054 
10 persisted in the trachea of vaccinated chickens and elicited protective immunity. 

Experimental design. Commercial layer-type chickens were vaccinated with 
K5054 via aerosol at 3 weeks of age. These chickens were evaluated over a seven-month 
period by 5 periodical samplings for serology and tracheal culture for mycoplasma. Ten of 
the vaccinated chickens were removed at each sampling period and challenged with virulent 
15 R strain. The response to challenge was evaluated 10 days post challenge by gross and 
histopathological lesions, as well as serological reactions. 
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Results. The preliminary results of this trial are simunarized in Figures 13 and 14. 
The K5054 persisted in the trachea of birds vaccinated with K5054; it was isolated from 
100% of the tracheal swabs taken up to 12 weeks post-vaccination. The chickens vaccinated 
5 with K5054 and challenged did not have lesion scores that were significantly different from 
the negative controls. 

Example VII. Transmissibility 

To evaluate the transmissibility of K5054, chickens were challenged with K5054 
and placed in direct and indirect contact with na¥ve birds. 

10 Experimental design. Five chickens were challenged with K5054 via eye drop at 3 

weeks of age (seeders). They were placed in a pen with twenty-five direct contact chickens, 
and adjacent to a pen containing thirty across-wire-contact chickens. An empty pen 
separated the seeders and direct contacts from a third group of across-empty-pen-contacts. 
R strain was used as a control in a similar design. The transmission rates of MG were 

15 evaluated by tracheal culture and serology over a 12-week period after challenge. 
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Results. The results are summarized in Figure 15. The R strain spread to the direct 
contacts by 2 weeks post challenge. The other groups remained negative for MG at 4 weeks 
post challenge. 

5 Although preferred and alternative embodiments of the present invention have been 

described in the foregoing, it will be understood by those skilled in the art that the invention 
is not limited to the embodiments disclosed, but is capable of numerous modifications, 
rearrangements and substitutions of the component parts and elements without d^arting 
from the spirit of the invention. 

10 Certain modifications and improvements will occur to those skilled in the art upon a 

reading of the foregoing description. All modifications and improvements have been 
deleted herein for the sake of conciseness and readability but are properly within the scope 
of the following claims. 
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